(T2) 



UK Patent Application GB „„ 2 217 556„3A 

(43) Date of A publication 25.10.1989 



(21) Application No 8900913.8 

(22) Date of fifing 28.04.1986 
Date lodged 16.01.1989 



(30) Priority data 
(31) 480334 



(32) 29,04.1985 (33) CA 



(62) Derived from Application No 8610313.2 under Section 15(4) 
of the Patents Act 1977. 



(71) Applicant 

Cableshare Inc 

(Incorporated In Canada) 

20 Enterprise Drive, PO Box 5880. London, Ontario, 
Canada 

(72) Inventors 

Peter Johannes Maria Coumans 
Richard Michael McNorgan 
Terrene© Henry Pocock 
George Maynard Hart 

(74) Agent and/or Address for Service 
G.E Broome 

Rugby Chambers 2 Rugby Street, London. WC1N 3QU 



(51) INTCL-' 

H04H 1/02. H04N 7/10 

(52) *UKCL (Edition J) 

H4R RCSS R17D 

(56) Documents cited 
None 

(58) Retd of search 

UKCL(EdiU*on J)H4R RCST 
INTCL'H04H 1/00 1/02 



(54) Cable television system 

(57) Still television video with accompanying audio selectively delivered to home subscribers 40 over a cable television 
sy^em for advertising, promotional or educational purposes. The subscribers request the video via the telephone 48. 55 
and central control unit 28 causes cable hub 20 to send the desired frames to nodes 25 having node frame stores 30 The 
video is presented as stiil frames from one of a number of videodisc players, transmitted over one television channel during 
the appropriate time interval of 1/30th (or 1/251h) of a second. Such video frames, which may also contain overlaid graphics 
information, are uniquely addressed and unused bandwidth transmits up to 30 discrete audio messages By uniquely 
addressing video frames either 30 (or 25) different video frames par second can be conveyed on one television channel to 
30 (or 25) different remote storage devices for retransmission to home subscribers. 

FIG. I 



JL 

^ - \ 

rNOOE ZZZ 



'95 




DIStRtBVniOW CABLE 
^ i 



DROP 












40^ 


TCLEViSION 




TEiemoNE 

SWnCHWO OFFICE 



The claims were filed later than the ffling date within the period prescribed by Rule 25(1) of the Patents Rules 1982. 

This print takes account of replacement documents submitted after the date of filing to enable the application to comply with the 
formal requirements of the Patents Rules 1982. 



DC 

rv: 
rc 



cr 
cr 



717556 




2217556 



o 

UJ 

o 



o 



,o 



o 

T 



X 

o 



o 
o 



< 
of 



CC o 
UJ ^ 



LU Oti 

5 :r ^ 
2 z < 

^ ^ °^ 
^ 



1 







0 








0 


UJ 


UJ 


UDI 


cr 


TOR 


< 


u. 




4 



cr ^ 

UJ 



UJ ~ ti 
03 3 

^ ^- 5 

z 2: < 

=^ ^ ^ 

< I— 



■J 



UJ 
< U- 



o 



ro 
O 



cr 

UJ 



o 
or 



3 z 
o o 
> o 




CD 



#217556 



FIG. 4 



z:l..„. 



control! 

MODULE 



TRUNK 
CABLE 



94 

L. 

TUNER 
'(») 



92 

TIMING 
GENERATOR 



9*x 



NODE 

FRAME 

STORE 

95 (l)-vj 



A.M. »(ai) 
RECEIVER 



-92' 



ICQ 



93 



f(.) 
CHANNEL 
BLOCKER 



TRUNK i 
SIGNALS 1 



,92* 



AUDIO 



94 



NODE 

FRAME 

STORE 

95(2K 



110 



A.M. f(Q2 ) 
RECEIVER 



I 

NODE 

FRAME 

STORE 

95(3>vJ 



110 
_i_ 



A.M.f(a3) 
RECEIVER 



VBI 
GATE 



VIDEO 

FRAME 

STORE 



220' 



JZ' 



100 



VIDEO 



210 
,92- 



210' 



300 

_L_ 



MODULATOR 



93 



300' 



400 



AUDIO 



VBI 
GATE 



1^ 



VIDEO 

FRAME 

STORE 



,92" 



100 



I 



VIDEO 



MODULATOR 



0 
M 



92' 



AUDIO 



9< 



NODE 

FRAME 

STORE 

95(4)-^: 



110 
_L_ 



A.M.f(04) 
RECEIVER 



VBI 
GATE 



VIDEO 

FRAME 

STORE 



,92" 



100 



VIDEO 



MODULATOR 



C 
0 
M 



,92' 



AUDIO 



VBI 
GATE 

T" 

220 



Uf 



VIDEO 

FRAME 

STORE 



T 

210 



L 



VIDEO 



MODULATOR 



c 

0 
M 



f(.) 



300 



: DISTRIBUTION 
CABLE 

? ' 

31 (1) 



: DISTRIBUTION 
i CABLE 



31(2) 



•DISTRIBUTION 
I CABLE 

1 P ' 

: 31(3) 



0 
M 
. B , 

y : 
400 : 



DISTRIBUTION 
I CABLE 



31 (4) 



2217556 



FIG. 5A 



711> 



710 



1. 



^73 



VIDEO 
PLAYER 



77 



GRAPHICS 
DECODER 



2L 



VIDEO 
COMBINER 



78 



7B" 



RGB TO 
COMPOS nE 
CONVERTER 



80 



80^ 




-RAME 
VSWITCf 



79' 



(TO VDU CONTROLLER) 716 \r 



7U H 



715 I- 
69' ^- 



.790 



NODE 

ADDRESS 

INSERTER 



74' 



I 

79Cf 



85 



VERTICAL 

BLANKING 

5V/ITCH 



SCHEDULER 



FIG. 5B 



NODE 

FRAME 

STORE 



92* 



92' 



VBI 
GATE 



AUDIO 

FRAME 

STORE 



75' 

AUDIO - 



VIDEO 

FRAME 

STORE 



VIDEO 



210' 



93' 



MODULATOR 



300 



210 



0 
M 
B 

15 



DISTRIBUTION 



CABLE 



31(1) 



2 



217.556 



CO 



START CPU PaOCESSIKG 



C2) 



r) FIG. 6A 



(3) 







WAIT rOP CAiL FROM 
SUBSCRIBEP 

(THU message:} 




r 


ASK 5UBSCR 
AUDIBLE ME 
EKTEB SUBS( 
IDEHTIFICA' 


IBCR VIA 
5SACE TO 
BRIBER 
riON NUMBER 



(4) 




C5) 



PLACE SUBSCRIBER IK 
CALL BACK QVZVZ TO BE 
CONTACTED WHEN NODE 
rPUME STORE IS TREE 



C6) 



C7) 



Y 

> 






SUBSCRIBER IHTERACTIOK 
MODE (FIGURE 6BI 




^ . < 


} 




DISPLAY -THANK YOU" 
SCREEN! DISCONNECT 
CALL 









C9) 



(8) 




DISPLAY IDLE 
MODE SCREEN 



DIAL 5UDSCP1DEP 
TELEPHOKE 4 IDENTIFY 
C 1 "^^^ A'JDIDLE MESSAGE 

' mCH ANSWERED 



V' • 



4 

2217556 



SUBSCRIBER HAS LOGGED 
ON, SELECTS P)lESEN- 
TATIONS, CAN TLACt 
ORDERS 



<6-l) 



FIG. 6B 



SET CURRENT FRAME ID 
TO MAIN INDEX 



C6-2) 



GET rKAME DATA FOR 
CURRENT FRAME ID FROM 
FRAME DATABASE 



(6-3) 



SEND FRAME DATA TO 
VIDEO DISPLAY UNIT; 
WAIT FOR SUESCRIBER 
INPUT MESSAGE FROM 
TMU 



(6-4) 




(6-6) 



RECORD FRAME ID, 
DIGITS ENTERED, TIME 
OF DAY IN LOG FILE 



(6-7) 



DETERMINE NtXT FRAME 
ID FROM DIGITS 
ENTERED 



c 



( I ) 



VDU STAKT 



(2) 



FIG. 7A 



22175S6 



WAIT rOR INSTRUCTIONS 
FROM CPU 



(3) 






1 


Y 




SELECT AUDIO FRAME 
STORE: TUKE AUDIO 
TRAHSKITTER TO USER 
CHAKNEL 




^ 




(5) 


SEAFCh TO FIRST AUDIO 
FRAKE OJ.- DISC AHO 
LOAD FRA-MES INTO AUDIO 
STGRt 




) 




C6) 


SEARCH TO FIPST VIDEO 
FRAME: LOAD GRAPHICS 
IHTO GRAPHICS DECODER 




) 


r 


C7) 


TRAKSKIT FRA.HE. 
NOP.KAL PRIORITY 
(SEE FIGURE ?BI 








C8) 


START AUDIO 


PLAraACK 







WAIT FOR END OF AUDIO 
OR ABORT MESSAGE 






N 


1 


r <I3) 


SEND 'EKD OF 

P RES ENTAT I OK" MESSAGE 

TO CPU 






f 




VIDEO fr;^es? 



Y 



(II) 



WAIT FOP FR/i>iE CHANCE 
OR ABORT 



( I 2) 




Y 



C i 4) 



SEAnCH HEXT VIEZZ 
rRAHE, LOfcD GRAPHICS 
DCCOOLR 



CI 5) 



TRANSMIT FRAME, HIGH 

PRIORITY 

(SEE FIGURE 7B) 



1 1 



2217556 



C 



FIG. 7B 



TRAKSMIT FRAME 



LOAD NODE FRAME STORE 
(T_|) ADDRESS INTO NODE 

ADDRESS INSERTER 



INITIATE TRANSMIT 
REQUEST WITH 
iCT— 2) SPECIFIED PRIORITY 

(NORMAL OR HIGH) 



(T-3) 



WAIT FOR TRANSMIT 
ACKNOWLEDGMENT 
RESPONSE FROM 
SCHEDULER 



CT-4) 




2217556 



TITLE 

CABLE TELEVISION SYSTEM 
SELECTIVELY DISTRIBUTING 
PRE-RECORDED VIDEO AND AUDIO MESSAGES 

The invention relates to a system and method of 
delivery to a home subscriber of still television video frames 
with accompanying audio message, interactively as requested by 
the home subscriber. In the preferred embodiment, the invention 
relates to this system and method being applied to a community 
antenna television facility (CATV). 

BACKGROUND TO THE INVENTION 

In North America and elsewhere, it is comnion that 
large numbers of homes subscribe to a CATV to receive by 
coaxial cable a number of commercial and public television 
signals. Each signal consists of television video and audio, 
comprised of continuous audio and 30 (or 25) video frames per 
second. Each signal is transmitted down thecoaxial cable by 
the CATV system to the subscriber's home television set over a 
discrete band of frequency known as a "channel". The 
subscriber tunes his television to the channe 1 d es i red and 
receives the composite television signal. 

It is not uncomroon that a CATV have upwards of 50.000 
subscribers. On such a large CATV, there is generally a 
central "hub" which acts as a control centre to receive the 
various signals, whether "broadcast" or satellite delivered, 
or locally generated by CATV operators or third parties. 
These signals are put on a trunk coaxial cable. Signal losses 
occur along the CATV coaxial cables and it is thus common that 
amplifiers, known in the trade as bridger amplifiers, be located 
at strategic locations, or nodes. Typically, there.fore. a CATV 
system comprises a plurality of antennas adapted to receive 
signals from a plurality of broadcast stations or from satellite 



transponders. Amplifiers and the like located at a central hub 
amplify these signals and transmit each of them as a unique 
channel of frequencies onto one or more trunk coaxial cables- 
Along the trunk coaxial cable are a plurality of nodes. At each 
node a bridger amplifier amplifies the signals from the trunk 
and conveys the amplified signals onto one of the plurality of 
secondary distribution coaxial cables. Each " secondary distribu- 
tion cable has a plurality of "taps", each of which has a 
plurality of'drop" coaxial cables, one to each, subscriber . 
Generally, any secondary distribution cable will service approx- 
imately 200 subscribers and there are normally between 50 and 
100 taps so that-each tap wi.": 1- service 2 to ^ drops. 

Other systems have been developed to interactively 
distribute information to subscribers' televisions at their 
request. In order to be viable, such systems must: 

1. service a large number of subscribers simultaneously: 

2. deliver high quality video images within a short response 
time; 

3. operate without requiring new hardware in the' subscr ib er ' s 
home; and 

4. operate within the constraints of the number of television 
channels available on a typical CATV. Most CATV's have a 
maximum of approximately 15 "empty" channels 

No interactive system to date has succeeded in meeting 
all the above requirements. Typ.icalJy. the nnmb^- of .--r-ultrn- 
ecus users has been limited to a very small number. To send a 

live video image, one television channel is required for each 
subscriber; therefore, only approximately 15 subscribers could 
be serviced at one time. Or, in order to increase the number 
of simultaneous users, only computer graphics have been deliver- 
ed, sacrificing picture quality and speed of delivery. The 
invention described in this application meets all four of the 
above-mentioned requirements. In addition, the invention 
delivers accompanying audio messages along with the video images, 
for a complete presentation. 
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THE INVENTldN 

The Invention conveys still frames television quality 
video, overlaid with graphics information, together with an 
audio message, to a large number of CATV subscribers, using only 
one television channel. No additional hardware is required in 
the home- The subscriber can use his home telephone to make 
his requests for specified demonstrations or information. A 
plurality of videodisc players store and transmit the video and 
audio as required. The number of videodisc players, their 
attendant control mechanisms and remote storage devices can be 
varied as required to meet the demands of the subscribers for 
particular information or services. For instance, information 
that is requested frequently can be stored in more than one 
videodisc player for simultaneous access by multiple subscribers. 
In the same way, the breadth of information can be expanded 
indefinitely by adding videodisc players as required to expand 
the "pool" of information available to the subscribers. 

The accompanying audio message is conveyed to the 
subscriber either over the CATV or through his telephone. 
All aspects of the invention are invisible to the subscriber. 
The invention therefore delivers high quality still video with 
accompanying audio information to the home, interactively, with 
utilization of only one channel of the CATV architecture. 

Before proceeding further, it will be helpful to define 
some of the terminology employed in the disclosure and claims. 

DEFINITIONS 

1. CATV: a community antenna television system as presently in 
use in North America. 

2. Subscriber: a user of the CATV or other television trans- 
mission system who receives the television signals at his 
television set in his home. 

3. 'Video frame: the combination of two interleaved video fields 

each such field being composed of (1) a plurality of scan 
lines called the vertical blanking interval (defined below) 
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and C2) a second larger plurality of scan lines contalnlns 
the video data to be converted to a video image on the tel- 
evision screen. Video Frames are transmitted on the CATV 
at 30 frames/second (North American and Japanese standard) 
or 25 frames/second (European standard). The invention 
will be described according to the North American standard 
transmission rate 30 frames / second , but operates. in the 
same way at 25 frames / second . A single video frame 
presents a video-quality still Image. 

Vertical blanking interval: the first 21 lines of a video 
field, containing coded information to synchronize the 
presentation of the video image. Several of the lines 
m the vertical blanking interval are presently left blank 
and are used in the invention to insert addressing 
information. 

Trunk cable: the primary coaxial distribution cable from a 
CATV central hub- 

Node: points along a trunk cable at which bridger amplifiers 
amplify the television signal and split it for transmission 
down secondary distribution coaxial cables. 

Distribution cable: a secondary distribution coaxial cable 
emanating from a node. 

Tap: a point on a distribution cable where the television 
signal is split and sent down drop coaxial . cab les to the 

subscribers home- 

Drop: a drop coaxial cable to a subscribers home. 
Node fran-e store: a device, located within a multiple node 
frame store at a node, that can receive and s.ore a video 
frame and retransmit that frame 30 times/second down the 
distribution cable. The no.de frame store also receives 
the audio message associated with . the. video frame and 
transmits this audio in synchronization with the 
appropriate video frame, both on the same television 
channel, down its distribution cable. 

Multiple node frame store: a group of node frame stores, 
all located at one node, each servicing its unique 
distribution cable. 
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The invention contemplates that a CATV transmit a 
plurality of TV programs on various TV channels in the conven- 
tional manner, while. using one presently unused channel to 
transmit video frames to a remote node frame store. The 
accompanying audio messages are transmitted to the same node 
frame store over bandwidth available on the trunk cable which 
is unsuitable for video transmission. At the node frame store, 
the video and audio are combined for transmission over the same 
channel (being the channel that was used to transmit the video 
frames to the node frame store), down the distribution cable to 
the subscriber. The subscriber will select the desired video 
and audio presentations from an information "catalogue" that 
contains, for example, advertising and merchandising information, 
pricing, and a verbal message or "sales pitch". The catalogue 
could also contain promotional or educational material. The 
invention resides in the means by which the video and audio 
information is transmitted to the subscriber over the CATV at 
the subscriber's request, and is not related in any way to the 
specific video and audio information that is so transmitted. 

According to the invention, the subscriber requests 
information by calling a specified' telephone number linking him 
to the control centre. The information is transmitted from the 
control centre over the trunk cables of the CATV in the form of 
a video frame on a specified channel and accompanying audio over 
presently unused portions of the CATV bandwidth. The video 
frame, which has a duration or l/30th of • a seconH. ha.o the 
unique address of the subscribers node frame store . ins erted in 
one of the scan. lines of its vertical blanking interval. More 
than one of the scan lines of the vertical blanking interval 
may be used for the insertion of such addresses, but the inven- 
tion will be described as if only one of the scan lines is used. 
All of the uniquely addressed video frames that have been 
requested are transmitted over one television channel. The 
subscribers node frame store recognizes its unique address on 
the particular video frame requested and stores only that frame 
in its memory. The - accompanying audio is transmitted over 
unused television bandwidth in the form of radio frequency 
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amplitude modulated audio. The available unused CATV bandwidth 
can accoraraodate over 300 discrete audio channels. Each node 
frame store is tuned to only one of the 300 discrete audio 
channels. The cont rolcentre ensures that the video frame 
arrives at the node frame store at the same time as the 
commencement of the accompanying audio. The video frame is 
then re-transmitted by the node frame store continuously (30 
times/second) as a still video frame, along with the accompany- 
ing audio, on the same television channel over the node's 
distribution cable to the subscriber. All subscribers' tele- 
vision sets connected to that distribution cable and tuned to 
the specified television channel will receive the same still 
video frame and accompanying audio. The node frame store 
transmits the accompanying audio message and transmits the video 
frame continuously until another uniquely addressed video frame 
has been identified on the trunk cable. The first video frame 
is then erased and the second video frame Is stored for trans- 
mission with its appropriate accompanying audio. 

The audio can be transmitted from the control centre 
in one of three alternative ways, the appropriate alternative 
being selected as the preferred embodiment for a given CATV 
system application. In the first alternative, the audio may 
be transmitted through the telephone system to the subscribers 
telephone. In the second alternative, the audio is transmitted 
froni the control centre to the node frame store as amplitude 
n--dv]af.'H audio on, in frHo third alternative, pb conr-e.-^? ed 
audio in the electronic format of a video frame. In either 
the second or third alternatives the audio is converted in the 
node frame store into a standard television FM audio signal that 
can be received by the subscriber on the specified channel of 
his television. 

In the preferred embodiment of the invention, the 
subscriber is able to interact, that is. request specified 
information. The invention contemplates two interaction paths. 
The first, and preferred, interaction path is the use of the 
subscriber's home telephone to call to the control centre. 
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The second Interaction path is the CATV; however, two-way cable 
functionality would be required throughout the CATV and hard- 
ware would be required in the subscriber's home to allow the 
message to travel back from the subscriber through the CATV to 
the control centre. 

Preferred Embodiment of the Invention: CATV System 

Specifically, in the preferred embodiment, the 
invention contemplates in a CATV that includes: 

(A) a cable hub for receiving, generating and amplifying a 
plurality of television signals that are broadcast over 
predetermined frequency channels: 

(B) a trunk cable with one end connected to the cable hub to 
receive and transmit said signals to: 

(C) a plurality of nodes along said cable, each node adapted 
to convey said signals to; 

(D) a brldger amplifier connected to the trunk cable at each 
node and adapted to amplify and to transmit said signals 
onto: 

(E) a distribution cable for transmitting said amplified 
signals through: 

(F) a tap to a drop cable to a subscriber's home that is 
adapted for connection to a subscriber's television 
receiver: 

an improved system selectively delivering pre-recorded video 
frames and audio messages, wherein a video frame consists of at 
least one video field being a first plurality of scan lines 
representing a video blanking interval, and a second plurality 
of scan lines representing video picture data; 

(G) a central control unit (CCU), located at the cable hub, 
compris ing : 

(1) a central processing unit for co-ordination of 
all CCU functions: 

( 2) a plurality of telephone management units < THU ) 
that receive telephoned requests from the sub- 
scribers and relay those requests to the central 
processing unit; 
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means for generating master synchronization 
pulses: 

a plurality of video display units (VDU) each 
of which includes: 

(i) a controller (VDU controller) for co- 
ordinating the activities of the VDU, 
including prioritizing and scheduling 
the transmission of video frames and 
accompanying audio: 

(ii) a video disc player synchronized to the 
synchronization pulse (3), that stores 
discrete video frames according to a 
standard television format, with 
accompanying audio frames: 

(iii) a plurality of audio frame stores 
adapted to selectively receive the 
audio frames associated with a parti- 
cular video frame froma video player 
(ii) and to convert those audio frames 
into a modulated analogue signal: 
(iv) means for tuning and transmitting the 
analogue audio signal onto the trunk 
cable on a discrete radio frequency, on 
command : 

(v) a graphics decoder to receive from the 
central processing unit graphics infor- 
mation associated with ? particular 
video frame and to generate in graphic 
form such in-f ormat ion : 
(vi) a video combiner to receive the video 

frame from the video player and overlay 
the graphics information from the 
graphics decoder onto the video frame: 
(vii) means to insert the encoded address of 
the subscriber's node frame store onto 
the vertical blanking interval of the 
video frame: 
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(viii) means for conveyingn the encoded video 
frame to : 

(5) a vertical blanking switch, responsive to 

commands from each VDU controller in each VDU, 
that receives a video Trame from a selected VDU 
and transmits that video frame down the trunk 
cable: the switch Including a scheduler that , 
in communication with the VDU controller, 
prioritizes and schedules the transmission of 
the video frames, then informs the VDU control- 
ler that a specified video frame has been trans- 
mitted onto the trunk cable so that the VDU 
controller can command the specified audio 
frame store to commence transmitting the 
accompanying audio down the trunk cable: 
(H) a node frame store, located at a node, to receive video 

frames and accompanying audio from the trunk cable and to 
transmit both onto the distribution cable: the node frame 
store including 

(1) a television tuner to pass the channel that is carry- 
ing the video frames on the trunk cable: 

(2) a channel blocker in parallel with the television 
tuner to block the channel carrying the video frames 
on the trunk •'cable , while allowing other channel 
frequencies on the trunk to pass onto the distribution 
cable : 

(3) r-- node frar. store modi'le ccmprisJne: 

(i) a radio receiver connected to the trunk, 
and tuned to the specific radio frequency 
assigned to that node frame store: - 
(ii) a video frame storage means connected to 
the. tuner 

( 1 ) adapted for the storage and trans- 
mission of a video frame: 
(iii) a node frame store processing unit that 
examines each video frame passed by the 
tuner and identifies those video frames 
that are addressed to that particular node 
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frame store, and upon such identification, 
the video frame storage means is activated 
to store that video frame: 
(iv) means to modulate both the video frame from 
the video frame store and audio from the 
radio receiver onto the same television 
channel that was used to transmit the video 
frames to the node frame store, and to 
transmit both onto the distribution cable, 
along with the channels passed by the ■ 
channel blocker. 

Alternatively, the video disc player can be any 
convenient means of storing and retrieving video frames and 
accompanying audio messages. 

in an alternative aspect, only one of the two video 
fields that comprise a video frame is transmitted by the 
invention. Since only 1/60th of a second is required to transmit 
the field, the capacity of the invention is effectively doubled, 
albeit with some loss of video picture quality. 

General Method of the In vention: No Specified Transmission Means 

In an alternative aspect, the invention contemplates 
an improved method of distributing still video frames and 
accompanying audio interactively through a television dis- 
tribution system to a subscribers' home television set. The 
transmission means could include, but is not limited to. trans- 
missionond reception by antennae at the distribution point and 
at the subscribe'r's home, or transmission to a satellite and 
retransmission to the satellite "dish" at the subscriber's home, 
or by use of fibre optic cable instead of coaxial cable. 
Thirty video frames are delivered each second over a standard 
television channel. Bach video frame, comprised of two inter- 
leaved video fields, has a first plurality of scan lines re- 
presenting a vertical blanking interval. Upon one or more of 
the scan lines in the vertical blanking interval is inserted a 
unique address corresponding to a point in the transmission 
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system to which a subscriber is connected. The second 
plurality of scan lines in the video frame contains the data 
to generate the video picture image. The improved method 
comprises the steps of: 

( 1 ) selecting 

(i) a primary path for transmission of video frames; 
(ii) a node along that primary path: and 
(iii) a secondary path from the node to a subscriber's 
television set; 

(2) assigning a unique address to the secondary path; 

(3) inserting upon a predetermined scan line of the vertical 
blanking interval' of each frame a unique address: 

m) transmitting the video frame with the unique address 
along the primary path; 

(5) examining, on the primary path at the node, the pre- 
determined scan line of the video frame for the unique 
a ddr es s ; 

(6) storing that video frame at the node if the unique 
address . matches the address of the secondary path; and 

(7) repetitively transmitting, at least 25 times/second, the 
video frame stored at the node down the secondary path 

to the subscriber's telev^.sion set as a still video frame. 

In an alternative and preferable method, there are a 
plurality of secondary paths to a plurality of subscribers , 
each group of secondary paths being connected to the primary 
path at a iunc^-ion point, or node. In this mr'hrd. t»-'=' 
sampling, storage of video frames and transmission of video 
frames down secondary paths (5, 6 and?) occurs at each uniquely 
addressed node for a discrete group of subscribers. 

In a further alternative and preferable method, audio 
messages that correspond to a particular video frame are trans- 
mitted along a discrete route, which in the preferred embodi- 
ment is the primary path, to the subscriber. These audio 
messages can be either amplitude modulated analogue radio or 
compressed audio in the electronic format of- the video frame. 
If the primary path is not used, then a tertiary path such as 



a telephone system may be used to transmit the audio messages 
to the subscriber. 

Interim Video Storage in a Television Transmission System; 

Video Frame Store 

In another aspect, the invention contemplates a 
video frame store located in a television transmission system. 
The video frame store has means to store a single video frame 
(composed of two interleaved video fields) compatible with a" 
standard television protocol. The video frame is identified 
by the video frame store by a. unique address contained in one 
or more of the scan lines of the vertical blanking interval of 
that video frame. The remainder of the scan lines in the video 
frame contain the data to generate the video picture image. 
The video frame store samples the video frames passing by the 
video frame store on a primary path and selects only that frame 
that contains the unique address of that video frame store, 
stores that video frame, then transmits it albng a secondary 
path repetitively at least 25 times/second to form a still 
television video image. The video frame store comprises: 

(1) means for examlng a primary path for a video frame that 
has one of the scan lines in its video blanking Interval 
uniquely addressed: and 

(2) means for storing a video frame and for transmitting the 
stored video frame repetitively at least 25 times per 
second onto a second path; 

(3) o.:-K.-para tv ricanr f ' ■ consparine the address «.;:aa J L-j 
means 

(1) and on. a match to a predetermined address, activating 

the storing means (2) to store the video frame from the 
primary path. 

In a preferred embodiment, the video frame store has 
means to receive from the primary path an audio message to 
accompany a particular video frame. The audio message is com- 
bined with the video frame onto one television channel and both 
transmitted together on a secondary path to a subscriber. The 
audio message can be received as either amplitude modulated 
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analogue radio or compressed audio in the electronic format of 
a video frame. 

in a further preferred embodiment, a plurality of 
video frame stores are located together at a node in the trans- 
mission system to service a plurality of secondary paths for 
economies of scale. 

Description of the Drawings 

The invention will now be described by way of example 
and reference to the accompanying drawings. 

Figure 1 is a schematic diagram of the components 
associated with a CATV system, that is modified according to 
the invention. 

Figure 2 is a block schematic diagram of a central 
control unit (CCU) according to the invention. 

Figure 3 is a block schematic diagram of one of the 
video display units (VDU) according to the invention. 

Figure 1 is a block schematic diagram of a node frame 
store, that is located at a node, according to the invention. 

Figure 5 (A & B) is a block schematic diagram of an 
alternative embodiment, according to the invention, for convey- 
ing audio down the primary path to the node frame store. 

Figure 6 (A & B) is a flow chart of the operation of 
the central processing unit (CPU) in the central control unit 
(CCU) according to the invention. 

Figure 7 (A & B) is a flow chart of the operation of 
the VDU Controller in the video display unit (VDU). according to 
the invention- 



Description, of the Preferred Embodiments 

Referring to Figure 1, a CATV system incorporating the 
preferred embodiment is indicated as 15 and consists of a CATV 
hub 20 from which three trunk cables 21 emerge as the primary 
signal paths- Along the trunk cables 21 are a plurality of 
nodes 25. At each node 25 a bridger amplifier, not shown, is 
generally located to amplify the television signals and to convey 
them along a secondary path, a distribution cable 31, to the 
home HO of a subscriber. At the node 25', and according to the 
invention, a multiple node frame store 30 is loc.ated which has 
as output at least one distribution cable 31- Four potential 
distribution cables 31 connections 1 , 2, 3 and 4 are shown, while 
only number 2 is depicted in use. Similarly only one multiple 
node frame store 30 is shown attached to the node 25'. It will 
be appreciated that similar multiple node frame stores 30 are 
to be attached, according to the invention, to each of the other 
nodes 25 along the trunk cable 21, Along each distribution 
cable 31, there is a drop connection 35 to a drop 36, in the 
form of a coaxial cable, extending into the subscriber's 
residence 40 for connection to a television receiver or set 45. 
At the CATV hub 20 there are a plurality of television receiving 
antennas 27, one only being shown. 

According to the invention, associated with the CATV 
hub 20 is a central control unit (CCU) 28. In a preferred 
embodiment, the CCU 28 is at the same physical location as the 
CATV hub 20 but this is not necessary so long as the output 29, 
from the CCU 28, makes connection with the trunk cable 21 in the 
CATV hub 20. , 

Conveniently, the CCU 28 has a plurality of telephone lines 50 
terminating thereat, said telephone lines making other connection 
to a telephone switching office 55. The subscriber has his 
residence phone 48 connected to the telephone switching office 
55 by his telephone line 49* 



Those skilled in the art will appreciate that the 
signals received by the plurality of television receiving 
antennas 27 are amplified at the CATV hub 20, and dispatched 
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along the trunk cable 21 on discrete channels, each channel 
containing a plurality of frequencies of given bandwidth, 
generally in North America about 6MHzwide. It is not 
uncommon that the trunk cable. 21 would carry some 20 to 70 
different channels of conventional video and audio subband 
information. The plurality of channels is amplified at the 
nodes 25 (omitting the multiple node frame store 30 for the 
moment) and the amplified channel frequencies are conveyed 
along the distribution cable 31 through a drop connection 35 
into drop 36 and hence to the subscriber's television set 15- 

According to the invention, in one aspect, the 
subscriber, by utilizing his telephone ^18, communicates directly 
through the telephone switching office 55 to the CCU 28 by 
making a normal telephone call. If a "touch tone" set is used, 
the keypad of the telephone 48 may be used to enter specific 
requests directly to the CCU 28, as will become apparent. 

In the CCU 28, and according to the invention, the 
keypad information from the telephone 48 causes video frames, 
consisting of two interleaved video fields, which have been pre- 
recorded and stored on one of a plurality of video players, to 
be dispatched along the trunk cable 21 to the subscriber's 
television set ^5 . In this respect, since there is amplifi- 
cation at the nodes 25, the video frame is first dispatched 
down the trunk cable 21 to the node 25' to which the subscriber's 
.home 40 also connects. At this node 25' a video frame is stored 
within the multiple node frame store 30 to be retransmitted 
continuously 30 times/second to the subscriber's television set 
H5 along one of the four distribution cables 31, shown as line 
number 2 in Figure 1. The time required for conveying the 
video frame from the CCU 28 to the multiple node frame store 30 
for storage is a single frame interval (1/30th of a second). 
The multiple node frame store 30 retransmits the stored video 
frame repetitively 30 times/second down the distribution cable 
31 for continuous reception by the television set 4 5 until, 
appropriately, the'multiple node frame store 30 receives from 
the CCU 28 a new uniquely addressed video frame, wherein the 



cycle is repeated in a manner which will become apparent. 

In summary, thereTore, it Is apparent that each 1/30th 
of a second a different video frame may travel down the trunk 
cable 21. Hence, each second, 30 different nodes can be 
serviced with. a new video frame. Each such node, then, con- 
tinuously transmits that frame in its multiple node frame store 
to the subscriber. The subscriber, therefore, "sees" a still 
video image, while the CCU 28 is continuously dispatching new 
video frames at each frame interval to other node frame stores. 
In such application, it is man^tory that there be a master sync 
generator to synchronize the scan lines and hence the vertical 
blanking intervals throughout the CATV system. 

Referring now to Figure 2, the CCU 28 comprises a 
central processing unit 60, with inputs thereto from a plurality 
of telephone management units (TMU) 65, 10 being shown in all. 
each TMU 65 schematically depicting the termination of 30 tele- 
phone lines 50. The telephone lines 50, of course, terminate 
at their opposite ends at the telephone switching office 55 of 
Figure 1. Each TMU 65 receives instructions from a plurality 
of subscribers and .sends such Instructions in an orderly flow 
■to the central processing unit 60. 

The central processing unit 60 has a plurality of - 
outputs collectively shown as 66, and diagramatically depicted 
as being 30 in number, each output directly connected to a video 
display unit 70 (VDU). There are 30 VDU's 70, each with its 
output to a unique port of a vertical blanking switch 80, which 
includes a scheduler 85. There is a master sync generator 69 
which passes master sync pulses along paths 69' to each of the 
video display units 70 and to the scheduler 85. In this way, 
each of the video frames available from the VDU's 70 at each of 
the input ports-79' may pass effectively through the vertical 
blanking switch 80 and eventually onto the trunk cable 21. The 
video frames passing out of the vertical blanking switch 80, on 
path 80', pass into a video modular 81 which upconverts the base 
band video frame to a preselected channel frequency f(v). thence 
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onto trunk cable 21. Similarly, the accompanying audio travels 
along path 76' to an RF upconverter 85 whose output goes to 
trunk cable 2 1. 

Referring to Figure 3, each VDU 70 consists of: a 
single video display controller ( VDU ■ co nt ro 1 le r ) 71, that 
Includes integral therewith a programmable micro-processor: 
a single video player 73; and in parallel, a plurality of audio 
frame stores 75, preferably 10 in number, with their common input 
being the output of the video player 73- In the audio frame 
stores 75, audio digital output from the video player 73 is 
converted into a analogue signal. The outputs of each audio 
frame store 75 pass to its own selectably tuned AM transmitter 
76 with an output frequency fixed by the VDU controller 71 and 
established as f(ax) where x is an integer of 1 to 10 within 
each VDU 70. Outputs from the transmitters 76 pass by common 
output line 76', and now referring to Figure 2, through an RF 
upconverter 85 onto the trunk cable 21. 

In parallel with the video player 73 is a graphics 
decoder 77 with output 77 « - A video combiner 78 has as input 
the output 73' from the video player 73, being composite video, 
and the output 77' from the' graphics decoder 77, being RGB video. 
The output 78' from the video combiner 78, being RGB video, is 
input to an RGB to composite video converter and node address 
inserter 79. that has as a single output, line 79'. Line 79' 
n.kes, and r-f irir.r to Ture 2. connrction to « unique port 
79- (s) of the vertical blanking switch 80 where s has a value 1 
through 30. Referring to Figures 2 and 3. the vertical blank- 
ing switch 80 Includes a scheduler 85 and has a single output 
line 80- into a video nodular 81 which elevates the base band 
video on line 60' to a preselected channel frequency f(v) and 
outputs it onto output line 81' and thence, and referring to 
Figure 1, to trunk cable 21. 

Referring to Figures 2 and 3, there. is a master sync 
generator 69, having communication over line 69' with the 
scheduler 85 and to each of the video display units 70 
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(specifically to each of the 30 video players 73, the graphics 
decoder 77. the video combiner 78, arid the RGB to composite 
converter and node address inserter 79) and to the scheduler 85 
housed within the vertical blanking switch 80. 

Similarly, the scheduler 85. is directly connected 
along path 715 each of the 30 VDU controllers 71 and exchanges 
control data therewith. Each VDU controller 71 also has an 
output line 71'» directly . to the -RGB to composite converter and 
node address inserter 79 which Inserts a "unique node address" 
upon a predetermined scan line, within the vertical blanking 
interval of each video field in the video frame. As additional 
outputs, the VDU controller 71 has line 711 to the video player 
73, line 712 to each of the audio frame stores 75 and line 713 
to each of the tunable AM transmitters 76. 

Referring to Figures 1 and it for a moment, there are a 
plurality of multiple node frame stores 30 each containing one 
or more node frame stores 95, each of which has been assigned a 
unique address. When a video frame is located on a given video 
player 73 and that prerecorded frame is to be sent to the 
television set M5, the specific address of the node frame- store 
95 Within the multiple node frame store 30 at node 25' in Figure 
1 must be used. Therefore, that specific address which is 
contained within the memory of the central processing unit 60 
is passed to the VDU 70 that contains the video player 73 with 
the specific video frame requested by the subscriber. We will 
assume, for example, it is the video player 73 in VDU number 1 
in Figure 3- The node frame store address is passed to the 
VDU controller 71 along line 66 and that address passed by the 
VDU controller 71 along line 71^ to the RGB to composite 
converter and node address inserter 79. Simultaneously." along 
line 711, the video frame within video .player 73 is selected 
along with its accompanying audio frame(s). and the video and 
audio frames passed along path 73' to the video combiner 78 and 
to one of the audio frame stores 75(1) thr ough . 7 5 ( 1 0 ) . The 
VDU controller 71 selects which audio frame store is "free" then 
passes an enabling pulse along line 712 to the appropriate audio 



frame store 75 to store only the appropriate audio frame(3). 
The audio frame store 75 translates the audio fratDe(s) into 
analogue audio and, on command from the VDU controller 71. 
conveys it onto line 75' as input to its own tunable AM trans- 
mitter 76. The VDU controller 71, through line 713, sets the 
AM transmitter frequency f(ax) to that of the AH receiver in the 
node frame store 95. It is convenient, however, to upconvert , 
all transmitter outputs 76' and this is done by an R.F- upcon- 
ver t er 85 - 

In the memory of the VDU controller 71. as well, may 
be a "graphics overlay" associated with that specific video 
frame selected. This overlay, if any. is passed along line 710 
to the graphics decoder 77 which reconstitutes it as RGB video 
and passes it as output along line 771 into the video combiner 
78 The graphics overlay then is placed onto the video frame 

within the Video combiner 78 and the combined RGB output passed 
along line 78' into the RGB to composite converter and node 
address inserter 79- The video frame is composed of 2 video 
fields, each field composed of a first plurality of scan lines 
representing the vertical blanking interval, and a second 
plurality of scan lines representing the video picture data, 
one of the scan lines in the vertical blanking interval is 
preselected to carry the node address, and the RGB to composite 
converter and node address inserter 79 accepts the node address 
from the VDU controller 71 along line and places it on the 

designated scan line of the vertical blanking interval of that 
video frame. The uniquely addressed RGB video frame is 
converted to composite video and then passes along the line 79' 
to a specific port of the vertical blanking switch 80. On the 
appropriate signal from the VDU controller 71 to the. scheduler 
85 the vertical, blanking switch is opened for that specific 
port and the addressed video frame is passed to the output 80 ■ 
of the vertical blanking switch. The scheduler 85 then passes 
the appropriate signal to the VDU controller 71 indicating that 
the video frame has passed along line 80- to the trunk cable 21 
At each frame interval this sequence may be repeated. Therefore 
on the path 80' at each 1/30th of a second, there may be 
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transmitted a different video frame with a different node 
address. These signals are all base band frequencies and hence 
pass through, and referring to Figure 2. the video modulator 81 
Which elevates the base band to the pr edesignated frequency f(v) 
as heretofore explained. The scheduler 85 does not allow any 

audio frames through the vertical blanking switch 80. 

It will be seen therefore, that the path 715 between 
scheduler 85 and VDU controller 71 is bi-directional, as are the 
paths 710 and 711, while the paths 712 and 713 need not be. 

Video players 73, according to the present art, have a 
response time of approximately 1 second. Therefore, in order 
to ensure that each 1/30th of a second interval can be serviced 
With a unique video frame, there are at least 30 different VDU's 
70. each VDU operative once each second. This satisfies the 
North American and Japanese enviroments where 30 video frames 
occur -each second. If the response time of the video players 
is slower. then the plurality of video display units 70 must be 
increased in order to have the same video frame frequency of 
response per second; similarly, if faster response times of 
video players are available there may be fewer video display 
units 70. The plurality of video display units 70 may also be 
increased to allow multiple access to the same information 
Which is in high demand., or to provide a broader range of 
information in the information "pool". 

Now referring to Figures 2 and 3 . each, of the VDU 
controllers 71 connects to the central processing unit 60 and 
that central processing unit 60 will intitiate , in the 
appropriate fashion, activation of the appropriate VDU controller 
71 of each of the video display units 70. The VDU controller 
71 impresses the node frame store address onto the given video 
frame for passage through the vertical blanking switch 80. 
The scheduler 85. on command from the VDU controller 7 1 then 
selects that video frame for dispatch through the vertical 
blanking switch 80 onto the trunk cable 21. 



Referring now to the control module 90, it includes 
a tuner 9^, tuned to the dedicated preselected channel 
frequency f(v), as its input from the trunk cable 21. In 
parallel with the tuner 9^ is a notch filter- or channel blocker 
93 that passes as its output 93' all other channel frequencies 
on the trunk cable 21, except f(v). The output 93' of the 
channel blocker 93 is passed to the output path of all the node 
frame store modules 95 within the frame store 30 as will be 
explained . 

The output of the tuner 9^ detects channel f(v). 
This output is passed to a timing generator 92 which has two 
outputs to each of the node frame store modules 95- The first 
output is a clock along path 92' to each video frare store 210. 
The second output is gate pulses for vertical synchronizing 
along path 92" to each vertical blanking interval gate (VBI 
gate) 220. The clock may be any convenient multiple of the 
horizontal sync on channel f(v). 

Referring to a single node frame store module 95, 
there are two paths therein, an audio path and a video path. 
The audio path is in parallel with the tuner 91 and consists of 
an AM RF receiver 110 with a fixed tuned- frequency of f(ax). 
The input of the receiver 110 connects directly to the trunk 
cable 21 and the output of the receiver 110 is detected audio 
which is conveyed along path 100 to the input of the modulator 
300 whose output frequency is a reconstructed channel f(v). 
This f(v) output is conveyed along path 300' 16 ^ Ul combiner 
ilOO which has as an additional input, the output of the channel 
blocker 93. Path 93' therefore conveys to the combiner HOO 
all the channels that were on the trunk cable 21. other than 
channel fCv)". The video path 9^'" of the node frame store 
module 95 includes a video frame store 210 whose output is 
video frames that have been stored that pass along path 210- 
to. the raodulaton 300. The audio and video inputs to the 
modulator 300 are mixed whereby the audio becomes the FM audio 
subband of channel f(v) and the video becomes the video subband 
of the same channel f(v); the modulator 300 outputs channel f(v) 



onto one of the inputs of the combiner HOO. The output from 
the combiner 400 is the secondary path, the distribution cable 
31. carrying the reconstructed channel f(v) and all remaining 
channels from the trunk cable 21. 

In order to accomplish the foregoing, a video blank- 
ing interval gateCVBI gate) 220 has its output 220- "as one of 
the inputs to the video frame store 210. All video frame 
stores 210 have as another input the output of the tuner 9^ 
along path 94'. "Each of the individual VBI gates 220 of each 
of the node frame store modules 95Cn) has a unique address, and 
When the appropriate scan line in the vertical blanking interval 
contains that address, the VBI gate 220 (1). for example, 
initiates its video frame store 210(1) to "store" that video 
frame which is at the output of the tuner 91. The next 
immediate vertical blanking interval at the tuner 9^ output 
will contain an address other than the address for the VBI gate 
220(1) and hence that video frame is not accepted by the VBI 
gate 220(1). The video frame, once stored within the video 
frame store 210(1) is continuously transmitted 30 times/second 
on the video path 210- to the modulator 300 and thence onward 
as heretofore described onto the distribution cable 31 (D- 

Each of the plurality of node frame store modules 
95(n) has its AM receiver 110 fix-tuned to a unique RF 
frequency f(ax) and the VBI gate 220 assigned a unique address. 
The approcriate table of AM RF receiver frequencies of the 
frame store modules 95(n) and the address of each of the VBI 
gates 220 in each node frame store module 95(n) are stored at 
the CATV hub 20 within the central processing unit 60 in the 
central control unit 28. 

In summary, then, when the subscriber calls in on his 
telephone 18 to the central control unit 28, his call is 
conveyed through one of the telephone management units 65 
directly to the central processing unit 60, should he have a 
touch tone telephone. If the subscriber does not have a touch 
tone telephone, a converter can convert the pulses to touch 
tone, or some other means could be used to receive and input 



the „e<===s.ry instructions Into the oentrel processing unit 60. 
The =uh»=rlher »ay asK to review various typ.3 of merchandise 
Which are sold by various vendors. Th, various catalogues of 
these vendors have been placed as individual frames on the video 
players and. if desired, associated with audio fra.es. When 
the central processing unit 60 activates a video display unit 
70, the appropriate video player 73 is activated to retr eve 
the required video fra»e and accompanying audio rra..(=). 
The Video frame passes a. heretofore explained to the vertical 
hlan.ing switch 80. At the modulator 8-, the 

impressed upon a preselected channel f ( v , , for example , channe 1 
35, and eventually passed to the trun. cable a,. " 
Liput of all video display units 70 is on a given channel f(v). 
ZT.\l different frames can he transmitted on the O.TV hy the 

70 in any given second when, for example. 

Video display units TO m any k-^vc* 

Video ai P / a video transmission standard is 

the North American and Japanese vi 

used. The audio frameCs) associated With each 

converted to amplitude modulated audio and transmitted on 

trun. cahle 2, at a discrete frequency f(ax, which is not 

otherwise used for the video channels. 

Beferrlng to Figure 5A , an alternative mode of 
transmitting audio for the .video player 73 to pass the audio 
frame along path 73' as compressed audio in 

format of a video frame. Bef erring to figure 5B in he n de 
frame store ,5 there is located the audio = ° ^ 

replaces the AM BP receiver no. In , that applicat on the 
„eed for transmitters 76 in the VDU-s 70 and for a,: A„ . F 
receiver MO in the node frame store 95 is 

70 the audio frame passes along path 73 
from Video player '"J^^^^^^ ^„,,,, „,,ch allows video 

each l/30th of a second to a I ra 

frames or audio frame, through the switch one > ^ ' 
frame switch 7. is controlled by the VDU controller ' "J 
path 716. Since the audio frames must also now beaddressed 
^ ; u with a unique address, the 

in their v.rtlcal blanking interval with a un „ 

node address inserter 7,0, previously part of e OB 
composite converter and node address Inserter 79 a nov 
and placed after th, frame switch 11 along path 7« . 



node inserter 790 inserts the appropriate unique address Into 
both video and audio frames- Both video and audio frames are 
then conveyed from the node address inserter 790 along path 790' 
to the unique port of the vertical blanking switch 80 and out 
port 80' through the video modulator, not shown, and down trunk 
cable 21 to the multiple node frame store 30.- The multiple 
node frame store 30 has its control module 90 in accordance 
with Figure 4, but the node frame store module 95 is configured 
in accordance with Figure 5B and includes the audio frame store 
75 having as input the output of the tuner 9^, and, in parallel, 
VBI gate 220 which performs the same function for the audio 
frame store as the VBI gate 220 performs for the video frame 
store. The output of the audio frame store 75 is analogue 
audio and passes along path 75' to the modulator 300 and thence 
to the combiner UOO and as before, combined with all channels 
and output on distribution cable 31- 

As an alternative, it is not necessary to transmit 
the audio over the same path as the video frames, but the audio 
can be transmitted through the telephone system to the sub- 
scriber's telephone, or via any other transmission means. 

Referring to the invention in general, those, skilled 
in the art will appreciate that the location of the node frame 
store module 95 may be at a node 25 but in fact could be at the 
subscriber's television set 45 as well- 
Referring to Figure 6A, the flow chart depicts a cycle 
of operation of the central processing unit 60 in the CCU 28- 
Box 1 is the "on-off" switch mechanism. Box 2 receives as 
-input the output of the Telephone Management Units 65. When 
a subscriber's telephone call is reoived , Box 3 asks the 
subscriber, using a computer-generated voice, to enter the 
subscriber's personal identification number by pushing the 
appropriate buttons on their touch- tone phone . In Decision 
Box 4, if the node frame store 95 serving that subscriber is 
busy, the subscriber is put in a call-back queue, Box 5, until 
the node frame store is available. If the subscriber's node 
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frame store is available. Box 6, Subscriber Interaction Mode, 
is initiated, as will be explained below with reference to Figure 
6B. When the subscriber has finished requesting information, 
Box 7 displays a "Thank you" frame on the subscriber ' s T.V. 
screen and disconnects the call- Decision Box 8 asks if another 
subscriber has been put in the call-back queue: if yea, that 
subscriber is called and notified that the service is calling 
back and the sequence is initiated again at Box 3- If no other 
subscriber is in the call-back queue, Box 9 displays a "System 
ready" message at the subscriber's node frame store and returns 
to Box 2 to wait for a new incoming subscriber call. 

Referring now to Figure 6B, it shows a cycle of 
operation within Box 6, Subscriber Interaction Mode. When the 
subscriber's node frame store 95 is available. Box 6-1 sets the 
initial frame identification to the main index page. Box 5-2 
selects from the central processing unit memory the frame data 
for the next frame (either main index page or a frame that has 
been requested by the subscriber in Box 6-7-) Box 6-3 then sends 
the frame data to the VDU 70 and waits for a subscriber request. 
If there is a request, Decision Box 6-M initiates Box 6-6 to 
record the initial request for statistical purposes, then Box 
6-7 determines the identity of the next requested frame and 
initiates the cycle again at Box 6-2- If there are no further 
requests. Box 6-H instructs Decision Box 6-5 to wait a 
predetermined time and then time-out, and the cycle is initiated 
again at Box 7 in Figure 6A. 

Referring to Figure 7A, the flow chart depicts a cycle 
of operation of the VDU Controller 71 in the VDU 70- Box 1 is 
the "on-off" switch mechanism. Box 2 receives instructions 
from the central processing unit 60 (Box 6 in Figure 6A) and upon 
receipt of an instruction. Decision Box 3 sends that instruction 
to Box iJ- Box U selects an unused audio frame .stor« 75(n) 
within the VDU 70 and tunes its transmitter 76 to the frequency 
assigned to the subscriber's node frame store 95.. Box5 then 
searches the video disc on the video disc player 73 within the 
VDU 70 for the audio frarae(s) associated with the subscriber's 
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... ^v. f,. = n,Bf.?) to the previously selected 
request and transmit the rranie(s) to p 

audio rran,e store 75(n). Box 6 then searches the video d.sc 

ror the Video frame requested by the subscriber, and also loads 

any associated graphics- Into the graphics decoder 11. Box 7 

then transmits the video onto the trun. cable, as "nor.al 

priority- "Normal-priority is used when the frame requested 

.w t-K*. first frame of the series of frames 

by the subscriber is the fxrsT: iraoe 

forcing one presentation. "Hleh" priority i» use. when the 
re,ue,te. frs«e is tn, second, tnir. . fourth . etc. fra.e within 
e presentation - the transmission or such fra.es has P-"™ 
„,er"noreal" priority fraaes in or.er to maintain the continuity 
or the presentation in synchronisation with the audio »essa.e. 

(BOX 7 is descrited in Figure 7B and helo.., Once "e .ideo 

4K«.=H nn-r 8 transmits the audio onto the 

frame has been transmitted. Box O trans 

trunK cahle. Decision Box 9 as.s if .ore video rra.es are 
he transmitted as part or the presentation. If no Box 10 
waits ror the end or the audio .essage, or the reception or an 
atort .essa.e fro. the suhscriter. and Box ,3 ^ 
presentation" .essage to the central processing unit 0 and he 
cycle ts initiated again at Box 2. In Decision Box ,, 
Ire lore video rra.es in the presentation, then Box ,1 -aits fo 
are .ore Ti ^^^^ j„ ^^^^^ change") 

either the co.mence.ent of the next vi 

or the reception of an abort oo..and fro. the suhscriber. If an 
Lort co..a„d is received, Decision Box ,2 initiates Box ,3 o 

end an "end of • presentation" .essage to 
,„it 60 and initiate the cycle again at Box 2. If a fra.e 
Change .essage Is received. Decision Box ,a '^/^J^^^; 
.c search for the next video rra.e in the l^^XT ^^rlllll 
its graphics into the graphics decoder. Box 15 

its grap „h.,H" oricrlty, to perserve the continuity 

that video frame at "high priorxoy , k 

^ ... the cvcle is Initiated again at 

of the presentation, and the oyoj.e j.= 

.... „„tll the nresentatlon is completed 
Decision Box 9, continuing until the pres 

or aborted . 

pererrlng to Figure 7B . the "Trans.it Frames" seouence 
Boxes 7 and 15 of Figure 7A begin their internal operation at 
- B x"-1 by loading the subscriber, s node frame store address 
into the ROB to composite converter and node address Inserter 



79. Box T-2 initiates the transmit request with the specified 
priority (Box 7 = normal, Box 15 = High). Box T-3 waits for 
a transmission acknowledgement response from the Scheduler 85 
in the vertical blanking switch 80. When the acknowledgement 
has been received in Box T-^ , the frame has been sent and the 
cycle continues out of Box 7 into Box 8 if normal priority, 
or out of Box 15 into Box 9 if high priority. 



The embodiments of the invention in which an 
exclusive property or privilege is claimed are defined as 

follows:- 

1. In a cable antenna television system that includes: 

(A) a cable hub for receiving, generating and amplifying 
a purality of television signals that ar e -b roadcas t 
over predetermined frequency channels: 

(B) a trunk cable with one end connected to the cable hub 
to receive and transmit said signals to: 

(C) a plurality of nodes along said cable, each node 
adapted to convey signals to: 

(D) a bridger amplifier connected to the trunk cable at 
each node and adapted to amplify and to transmit said 
signals onto: 

(E) a distribution cable for transmitting said amplified 
signals through: 

(F) a tap to a drop cable to a subscriber's home that is 
adapted for connection to a subscriber's television 
receiver: 

an improved system selectively delivering pre-recorded 
video frames and audio messages, wherein a video frame 
consists of at least one video field being a first 
plurality of scan lines representing a video blanking 
interval, and a second plurality of scan lines representing 
video picture data. 

(G) a central control unit (CCU), located at the cable 
hub, comprising: 

(1) a central processing unit for co-ordination of 
all CCU functions; 

(2) a plurality of telephone management units (TMU) 
that receive telephoned requests from the 
subscribers and relay those requests to the 
central processing unit; 

(3) means for generating master synchronization 
pulses : 

(H) a plurality of video display units (VDU) each 
of which includes 
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(i) a controller (VDU controller) for 

co-ordinating the activities of the VDU, 
including prioritizing and scheduling the 
transmission of video frames and 
accompanying audio; 
(ii) a video disc player synchronized to the 
synchronization pulse (3), that stores 
discrete video frames according to a 
standard television format, with 
accompanying audio frames; 
(iii) a plurality of audio frame stores adapted 
to selectively receive the audio frames 
associated with a particular video frame 
from a video player (ii) and to convert 
those audio frames into a modulated 
analogue signal; 
(iv) means for tuning and transmitting the 
analogue audio signal onto the trunk 



on a discrete radio frequency, 



on 



command ; 

(v) a graphics decoder to receive from the 
central processing unit graphics 
infor^mation associated with a particular 
video -frame and to generate in graphic 
form such information: 
(vi) a video combiner to receive the video 

frame from the video player and overlay 

L :i - £ pii i '--i i. Ii 1 i ' • • 

graphics decoder onto the video frame: 
(vii) means to insert the encoded address of 

the subscriber's node frame store onto 

the vertical blanking interval of the 

video frame: 
viii) means for conveying the encoded video 

frame to : 

a vertical blanking switch, responsive to 
commands from each VDU controller in each VDU, 
that receives a video frame from a selected VDU 
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and transmits that video frame down the trunk 
cable; the switch including a scheduler that, 
in communication with the VDU controller, 
prioritizes and schedules the transmission of 
the video frames, then informs the VDU controller 
that a specified video frame has been 
transmitted onto the trunk cable so that the VDU 
controller can command the specified audio frame 
store to commence transmitting the accompanying 
audio down the trunk cable; 
(H) a node frame store, located at a node, to receive 
video frames and accompanying audio from the trunk 
cable and to transmit both onto the distribution cable; 
the node frame store including 

(1) a television tuner to pass the channel that is 
carrying the video frames on the trunk cable; 

(2) a channel blocker in parallel with the television 
tuner to block the channel carrying the video 
frames on the trunk cable, while allowing other 
channel frequencies on the trunk to pass onto 
the distribution cable; 

(3) a node frame store module comprising; 

(i) a radio receiver connected to the trunk, 
and tuned to the specific radio frequency 
assigned to that node frame store; 
(ii) a video frame storage means connected to 
the tuner (1) adapted for the storage and 
transmission of the video frame; 
(iii) a node frame store processing unit that 
examines each video frame passed by the 
tuner and identifies those video frames 
that are addressed to that particular 
node frame store. and upon such ident- 
ification, the video frame storage means 
is activated to store that video frame; 
(iv) means to modulate both the video frame 

from the video frame store and audio from 
the radio receiver onto the same television 



channel that was used to transmit the 
video frames to the node frame store, 
and to transmit both onto the 
distribution cable, along with the 
channels passed by the channel blocker. 

The system as claimed in claim 1 , including a pluralilty 
of node frame stores located at a given node, each node 
frame store processing unit having a unique address. 

The system as claimed in claim 1 , including 

(a) a plurality of nodes spatially disposed on the trunk 
cable ; and , 

(b) a plurality of node frame store modules located at 
each of the spatially disposed nodes, each node frame 
store processing unit having a unique address. 

The system as claimed in claim 1 , 2 or 3 , wherein 

(a) the video disc player stores two interleaved fields as 

a video frame according to the standard television 
format and means CGC^)vii) encodes the address of the 
subscriber's node frame store module onto one of the 
vertical blanking intervals of the video frame; 

(b) the vertical blanking switch (5) passes two inter- 
leaved video fields as a video frame: and, 

(c) the node frame store module receives two interleaved 
video fields as a video frame. 



5. The system as claimed in Claim wherein step (a) encodes 
the address of the subscriber's node frame store module 
onto one of the vertical blanking intervals of each inter- 
leaved field of the video frame. 

6. The system as claimed in 'claim 1, 2 or 3, wherein 

(a) the video disc player stores two interleaved fields 

as a video frame according to the standard television 
format and means {G(ii)vii) encodes the address of the 
subscriber's node frame store onto one of the vertical 



blanking intervals oT the video frame; 
(b> the vertical blanking switch (5) passes, at least 

every 1 /25th of a second, two interleaved video fields 

as a video frame; and, 
(c) the node frame store module receives two interleaved 

video rields as a video frame. 

The system as claimed in claim 2 or 3, wherein the radio in 
each node frame store module is tuned to a different 
predetermined radio frequency.. 

In a cable antenna television system that includes; 

(A) a cable hub for receiving, generating and amplifying a 
plurality of television signals that are broadcast 
over predetermined frequency channels; 

(B) a trunk cable with one end connected to the cable hub 
to receive and transmit said channels to; 

(C) a plurality of nodes along said cable, each node 
adapted to, convey said channels to; 

(D) a bridger amplifier connected to the trunk cable at 
each node and adapted to amplify and to transmit said 
channel frequencies onto; 

(E) a distribution cable for transmitting said amplified 
frequencies . through 

(F) a tap to a drop cable to a subscriber^s home that is 
adapted for connection to a subscriber's television 
receiver; 

an improved system selectively delivering pre-recorded video 
frames and audio messages wherein a video frame consists of 
at least one video field being a first plurality of scan 
lines representing a video blanking interval, and a second 
plurality of scan lines representing video picture data; 

(G) a central control unit (CCU), located at the cable hub, 
comprising; 

(1) a central processing unit for co-ordination of all 
CCU functions; 

(2) 'a plurality of telephone management units (TMU) 

that receive telephoned requests from the . 
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subscribers and relay those requests to the central 
processing unit; 
(3) a means for generating master synchronization 

pulses; 

a plurality of video display units (VDU) each of 

which includes ; 

(i) a controller (VDU controller) for co- 
ordinating the activities of the VDU 
including prioritizing and scheduling the 
transmission of video frames and 
accompanying audio; 
(ii) a video disc player synchronized to the 
synchronization pulse (3), that stores 
discrete video frames according to a 
standard television format, with accompany- 
ing audio frames; 
(iii) a graphics decoder to receive from the 
central processing unit graphics infor- 
•mation associated with a particular video 
frame and to generate in graphic form such 
Information ; 
(iv) a video combiner to receive the video 

frame from the video player and overlay 
the graphics information from the graphics 
decoder onto the video frame; 
(v) means connecting to the video combiner and 
to the video disc player, for switching 
between the video disc player for audio 
frames, and the video combiner for the 
video frames; 
(vi) means to insert the encoded address of the 
subscriber's node frame store onto the 
vertical blanking interval of the video 
frame ; 

(vii) means for conveying the encoded frame to; 
(5) a vertical blanking switch, responsive to commands 
from each VDU controller in each VDU, that 
receives frames from a selected VDU and transmits 



the frames down the trunk cable; the switch 
including a scheduler that, in communication with 
the VDU controller, prioritizes and schedules the 
transmission of the frames, then informs the VDU 
controller that specified frames have been 
transmitted onto the trunk cable; 
(H) a node frame store, located at a node, to receive 
video frames and accompanying audio from the trunk 
cable and to transmit both onto the distribution cable; 
the node frame store including 

(1) a television tuner to pass the channel that is 
carrying the video frames on the trunk cable; 

(2) a channel blocker in paralled with the television 
tuner to block the channel carrying the video 
frames on the trunk cable, which allowing other 
channel frequencies on the trunk to pass onto the 
distribution cable; 

(3) a node frame store module comprising; 

(i) an audio frame storage means, connected 

to the tuner (1), to receive audio frames 
and to convert those audio frames into an 
analogue audio signal; 
(ii) a video frame storage means connected to the 
tuner (1) adapted for the storage and 
transmission of a video frame; 

(iii) a node frame store processing unit that 
examines each video frame passed by the 
tuner and identifies those frames that are 
addressed to that particular node frame 
store and upon such indentif ication , the 
video frame storage means is activated to 
store that video frame; 
(iv) means to modulate both the video frame from 
the video frame store and the analogue 
audio from the audio frame store onto the 
same television channel that was used to 
transmit the video frames to the node frame 
store; 
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(v) means to transmit onto the distribution 
cable, along with the channels passed by 
the channel blocker, the channel created 
by means ( 3 ( iv ) ) . 

9. The system ^s claimed in claim 8, including a plurality of 
node frame stores located at a given node, each node frame 
store processing unit having unique address. 

10. The system as claimed in claim 8, including 

(a) a plurality of nodes spatially disposed on the trunk 
cable ; and 

(b) a plurality of node frame store modules located at 
each of the spatially disposed nodes, with each node 
frame store processing unit having a unique address. 



1 1 
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The system as claimed in claim 8, 9, or 10. wherein 

(a) the Video disc player stores two interleaved fields as 
a video frame according to the standard television 
format and means (G(H)(vi)) encodes the address of the 
subscriber's node frame store module onto one of the 
vertical. blanking intervals of the video fram^e: 

(b) the vertical blanking switch (5) passes two interleaved 
video fields as a video frame: and, 

(c) the node frame store module receives two interleaved 
video fields as a video frame. 

The system as claimed in claim 8, 9. or 10, wherein 

(a) the video disc player stores two interleaved fields as 
a video frame according to the standard television 
format and means (G(H)(vi) encodes the address of the 
subscriber's node frame store onto one of the vertical 
blanking intervals of the video frame; 

(b) the vertical blanking switch (5) passes, at least 
every 1/25th of a second, two interleaved video fields 
as a video frame: and 

(c) the node frame store module receives two interleaved 
video fields as a video frame. 
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The system as claimed in claim 8, 9, or 10, wherein means 
(G{K)(vi)) also inserts the address onto the vertical 
blanking interval of the audio frame and means (H(3)(iii)) 
also examines each audio frame passed by the tuner and 
indentifies those audio frames that are addressed to that 
particular node frame store, and upon such indentif ication , 
the audio frame storage means is' activated to store that 
audio frame . 

The system as claimed in claim 8. 9, or 10, wherein means 
(G(M)(vi) also inserts the address onto the vertical 
blanking ibterval of the audio frame and means (H(3)(iii) 
also examines each audio frame passed by the tuner and 
identifies those audio frames that are addressed to that 
particular node frame store, and upon such identification, 
the audio frame storage means is activated to store that 
audio frame and wherein 

(a) the video disc player stores two interleaved fields 
as a video frame according to the standard television 
format and means (G(il)(vi)) encodes the address of 
the subscriber's node frame store module onto one of 
the vertical blanking intervals of the video frame; 

(b) the vertical blanking switch (5) passes two inter- 
leaved video fields as a video frame; and, 

(c) the node frame store module receives two interleaved 
video fields as a video frame. 

The system as claimed in claim 8, 9, Or 10, wherein means 
(G(1)(vi)) also inserts the address onto the vertical 
blanking interval of the audio frame and means {H(3)(iii)) 
also examines each audio frame passed by the tuner and 
identifies those audio frames that are addressed to that 
particular node frame store, and upon such identification, 
the audio frame storage means is activated to store that 
audio frame: and wherein >. • -> 

(a) the video disc player stores'' interleaved fields as a 
video frame according to the' standard television 
format and means (OClXvl) encodes the address of 
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the 3Ub3criber'3 node frame store onto one or the 
vertical blanking intervals of the video frame; 

(b) the vertical blanking switch (5) passes, at least 
every l/25th of a second, two interleaved video fields 
as a video frame; and 

(c) the node frame store module receives two interleaved 
video fields as a video frame. 

16. The system as claimed in claim 11, wherein step (a) encodes 
the address of the subscriber's node frame store module 
onto one- of the vertical blanking intervals of each inter- 
leaved field of the video Trame. 



17. The system as claimed in claim 12, wherein step (a) encodes 
the address of the subscriber's node frame store module 
onto one of the vertical blanking intervals of each inter- 
leaved field of the video frame. 

18. The system as claimed in claim 14, wherein 
the address of the subscriber's node frame 
onto one of the vertical blanking intervals 
leaved field of the video frame, 

19. The's^ystem as claimed in claim 15, wherein step (a) encode 
the address of the subscriber's node frame store module 
onto one of the vertical blanking intervals of each inter- 
leaved field of the video frame- 



step (a) encodes 
s tor e mod u 1 e 
of each inter- 



20. An improved method of distributing a pre-recorded video 
frame that consists of at least one video field being a 
first plurality of scan lines representing a vertical 
blanking interval, and a second plurality of scan lines 
representing video picture data, the method comprising the 
steps of 
(A) selecting 

(1) a primary path for transmission of video frames: 

(2) a node along that path; and 

(3) a secondary path from the node to a subscriber's 



(D) 
(E) 

(F) 
(G) 



television set; 

(B) assigning a unique address to the secondary path; 

(C) inserting upon a predetermined scan line of the 
vertical blanking interval of each frame a unique 
address ; 

transmitting the video frame with the unique address 
along the primary path; 

examining, on the primary path at the node, the 
predetermined scan line of the video frame for the 
unique address; 

storing that video frame at the node if the unique 
address matches the .address of the secondary path. and. 
repetitively transmitting, at least 25 times / s eoo nd . 
■the video frame stored at the node down the secondary 
path to the subscriber's television set as a still 
video frame . 

The method as claimed in claim 20. including selecting, 
spatially along the primary path, a plurality of nodes each 
with a secondary path and wherein the assigning step (B) 
assigns a unique address to each secondary path. 

The method as. claimed in claim 21. wherein the selecting 
step (A) includes the additional step of selecting (^) a 
predetermined video frame from a plurality of pre-recorded 
video frames and wherein the inserting step (C) inserts the 
unique address of a predetermined secondary path on a 
predetermined scan line of the vertical blanking interval of 
the predetermined video frame selected by step (A)(4). 

The method as' claimed in claim 20.21. or 22. wherein the 
'inserting and transmitting steps (C) and (D) occur at least 
25 times/second and the inserting step (C) assigns a 
different unique address during each step. 

The method as claimed in claim 20, 21. or 22. including the 
Step of 

■1 i-vr^ nnimarv and one secondary patn , 

(a) transmitting along t^re primary anu 
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audio associated with a uniq-uely addressed video frame. 

25. The method as claimed in claim 20, 21, or 22, including the 
additional step of 

(a) selecting a third path, and, 

(b) transmitting along the third path, audio associated 
with a predetermined uniquely addressed video frame. 

25. The method as claimed in claim 20. 21, or 22, wherein each 
video frame is comprised of two interleaved video fields, 
each having a vertical blanking interval and step (C) 
inserts upon the vertical blanking interval of at least one 
of the video fields of the video frame a unique address. 



The method as claimed in claim 20. 21. Or 22, wherein each 
video frame is comprised of two interleaved video fields, 
each having a vertical b la nking "in te r va 1 , and step (C) 
inserts upon the vertical blanking interval of each video 
field of the video frame a unique address'. 

28. The method as claimed in claim 23, wherein each video frame 
is comprised of two interleaved video fields, each having a 
vertical blanking interval and the inserting step (C) 
inserts upon the vertical blanking interval' of at least one 
of the video fields of the video frame a unique address. 

29. The method as claimed in claim 23, wherein each video frame 
V c-.- ' tw.- i nt er: cive,- vid&c fir^dr, e?-'h hnvinr ? 
verticaa blanking interval, and the inserting step (C) 
inserts upon the vertical blanking interval of each video 
field of the video frame a unique address- 

3.0. The method as claimed in claim 24. wherein each video frame 
is comprised of two interleaved video fields, each having a 
vertical blanking interval, and step (C) inserts upon the 
• vertical blanking interval of at least one of the video 
fields of the video frame a Unique address. 



■ ^ ,n claim 21. wherein each video frame 
.He »...o. aa , „.l.a, each .avln. a 

1, co.prla.O of two " ,„,,,t3 upon the 

vertical blan.lns '"'"^ ' //t/" 1„ „eld of the video 
vertical blanklns Interval of each 
frame a unlnue address. 

• - ,n claim 25, wherein each video frame 
The method aa claimed Ih c a » 5 ^^^^^^^ ^^^^ ^^^^^^ 

is comprised of two „pon the 

3 .a.tlcal hlan.lh. Interval and step ^^^^^ 
vertical blanking interval of at least 
Tlelds of the video frame a u„l,ue address. 

, ■„ ?«5 wherein each video frame 
The method as claimed in claxm 5. ^^^^^^ ^ 

.3 comprised or two interleave ^ ° ^^/^^l^,^ 

vertical hlan.ing ^"^"^^^ ' //^J^. ^el. of the video 

vertical blanking interval of each 
frame a unique address. 

• „ =, video frame having at least 
^i-r^r-e for storing a viaeo 
A node frame store for „,„^ality of scan lines 

one video field being a ^ /^"^^^'^^/^^ , , , second 

representing a vertical ^ ,,...re data, the 
plurality of scan lines representing 

.ode frame store "■"^'''^^"f ^^^'^^^ p,,. Tor a video frame 

(A) means for examinxng a P^^^^JJ' • .landing 
that has one of the scan lines in 

uniquely ^-res - ^ .^^.^mitting 

(B) means for storing a video _ , 
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second onto a second path: address examined by 

. for comparing the address 

(C) comparator means P ^ ^^^^ermined address, 

means (A) and on a ma the video 

activating the storing means (B) to 
frame from the primary path. 

as claimed in plaim 34. including 
The node frame store as c primary path and 

CD) means for detecting audio along the 
transmitting it on the second path. 



36. A node frame store for storing a video frame having at least 

one vertical field being a first plurality of scan lines 
representing a vertical blanking interval, and a second 
plurality of scan lines representing video picture data, 
the node frame store comprising: 

(A) a television tuner to pass video frames transmitted 
in a predetermined range of channel frequencies on a 
trunk cable; 

(B) a channel blocker in parallel with the television 
tuner to block the channel carrying the video frames 
on the trunk cable, while allowing other channel 
frequencies on the trunk to pass onto a distribution 
cable ; 

(C) a node frame store module comprising; 

(1) a radio receiver connected to the trunk, and 
tuned to the specific radio frequency assigned 
to that node frame store; 

(2) a video frame storage means connected to the 
tuner (A) adapted for the storage and transmission 
of a video frame; 

(3) a node frame store processing unit that examines 
each video frame passed by the tuner and i.rient- 
Ifies those yideo frames that are addressed 

to that particular node frame store, and upon 
such identification, 
(H) means to modulate both the video fraoe from the 
video frame store and audio from the radio 
: . . . -I'. : ■■ I « • 

was used to transmit the video frames to the 
node frame store, and to transmit both onto the 
distribution cable, along with the channels 
passed by the channel blocker, 

37. A node -frame store for storing a video frame having 

least one video field being a first plurality of scan lines 
representing a vertical blanking interval, and a second 
plurality of scan lines representing video picture data, the 

node frame store comprising: 



C„ a television tuner to pass video fra.es transmitted 
in a predetermined range of ohannel frequencxes on 
trunk cable; 

(B) a channel blocker in parallel with the telev.sxon 
tuner to hloc. the channel carryins the video fra.es 
on the trunk cable, while allowing other channel 
frequencies on the trunk to pass onto the 
distribution cable: 

(C) a node frame store mod-ule comprising; 

an audio frame storage means, connected to the 
tuner (A), to receive audio frames and to 
convert those frames into a analogue audxo sxgnal . 
(2) a video frame storage means connected to the 

tuner (A) adapted for the storage and transmission 
of a video frame; 
,3, a node frame store processing unit that examines 
each Video frame passed by the feuner and ident- 
ifies those video frames that are addressed to 
that particular node frame store, and upon such 
identification, the video frame storage means 
activated to store that video frame; 

, * K««-h 1-he video frame from tne 
(M) means to modulate both the vxa 

Video frame store and the analogue audio from 
audio frame store onto the same television 
channel that was used to transmit the video 
frames to the node frame store; 
(5) .eans to transmit onto the distribution cable 
.long v.t. the channels v^.^ by t - ca.nel 
;iocker. the modulated signal created by means 

( 1 ) - 

3S , „o.e rra», store for steins s vi»eo r.a„e .avi^« st leas, 
one vi.eo field ..ins a first plurality of scan line. 

„tln« . vertical blanking interval, and a second 
representing a vertl video picture data, and 

plurality of scan lines representing v J 
for storing an audio fr.»e having a first plura y 
lines representing a vertical blanking 

aecond plurality of scan lines representing audio data. 
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node frame store comprising, 

(A) means for examining a primary path for a video and an 

audio frame, each of which has one of the scan lines 
in its vertical blanking interval uniquely addressed; 

(B) a video frame store means connected to the primary 
path for storing a video frame and for transmitting 
the stored video frame repetitively at least 25times/ 
second onto a second path: 

(C) an audio frame store means connected to the primary path 

to receive an audio frame and to convert the audio 
frame into an analogue audio signal; and, 

(D) comparator means for comparing the address examined by 
means (A) and on a match to a predetermined address, 
activating the store means (B) and (C) to store the 
said addressed frames travelling along the primary 

pa th . 

39. The node frame store as claimed in claim 38. including 

means to transmit along the second path, the analogue audio 
signal . 

i|0. A node fr'atne store for storing a video frame having at 
least one video field being a first plurality of scan 
lines representing a vertical blanking interval, 
and a second plurality of scan lines representing video 
picture data, and for storing an audio frame having a first 
plurality of scan lines representing a vertical blanking 
inte..-.rl, .••.••=. -r r ■ -.f ylu-tnit. . i .s m-^ 3 i ^ • 1 v --r^i^..- 
audio data, the node frame store comprising; 

(A) a television tuner communicating with a primary path 
and adapted to pass a preselected channel that is 
carrying the said frames; 

(B) a channel blocker in parallel with the television 
tuner to block the channel carrying said frames on 

the primary path, while allowing other channel frequen- 
cies on the primary path to pass onto a second path; 

(C) a node frame store module comprising; 

(i) an audio frame storage means, connected to 



(ii) 



( iii) 



the television tuner (A), to receive audio frames 

h those audio frames into an analogue 
and to convert those auu^ 

audio signal; ^ . i-he 

, vlcieo frame storage ».ans connected to the 
television tuner (A) adapted for the storage 
and tranemlsalon of a video frame; 
a nod. frame store .rocesslh. unit that e«a..n.s 

hv the television tuner 
each video frame passed by 
and identifies those video frames that are 

H to a predetermined address, and upon 
addressed to a pred ^^^^^ 

such identification, the frame 

is activated - -o;;;": -r/o' .he 

::::: Trair::::: tn. a„aio.e audio 

viaeo II a nredetermined 

from the audio frame store onto a pre 

television' channel; 
C.) .eans to transmit onto the ^eocnd pa . t. 
channels passed by the channel blocker 
channel created by means (C(iv))- 

*• ^HP. tvoe in which video 
X„- a catle television sys e. c the ^ ^ ^^^^^^^^ 

information Is transmitted ""^J^^T.y means of a 
lln^ for dissemination to providing 
Plurality of .secondary ..e./c^r a common 

individual video = - ^^^^^ eomprlelns. 

transmission «^annel of =a y „essa.es; 
.eans for stor n« a - ; ,e,uest for 

means responsive to a .^^^^ _ 

selecting on. ,cf said ^ „„,,,,ed with the 

rurs:ri:e::":rt::rsmlttlng tn. .ncoded messa. o„ said 
primary lln. over said f^^^^;,,, ,He Junctions 

. Plurality of means '^/^^^^^^ ,,,,3 for 

of said primary llnl= and s ^, 
„celvlng video Information — , which 

common Channel and — storing 

• is different for each of said 



the selected message; and means " for- tranamltting the 
stored message over one of said secondary paths to a 
television receiver of the subscriber who initiated the 
request . 

The apparatus of claim 41 wherein said video messages 
each comprise a single video frame, and said means for 
transmitting the stored message repetitively transmits 
the Single frame at a frequency related to the frame rate 
of a television picture to present a still frame image 
to the subscriber- 

The apparatus of claim wherein said means for storing 
a plurality of individual video messages comprrses a 
plurality of video storage devices each storing at least 
a portion of said plurality of messages, and said 
selecting and transmitting means includes a multiplexing 
switch for assembling different single frame messages 
rrom various ones of said storage devices into a v.deo 
Signal in which the different messages are transmitted 
at a rate e.ual to th. frame rate of a standard television 
3 ignal • 

The .pparatu, of ciai. ^ -herein =.id receiving «eans 
1. capable or Pecelvins tea.vi=lo„ signals t.ans. »ed 
over a number of different channela and passing the» 
onto the secondary patha , and ...,,„de3 a channel 

n„» .lanals transmitted on said primary 
blocker for preventing signals tr. 

link over said common channel from being passed onto said 
secondary path and a modulator for transmitting a s ored 
.essage o^er said common channel on the secondary path. 

The system of claim M -herein said primary lln. includes 
■ a truL cable and said, secondary path includes at least 
,f a distribution cable and a drop cable. 
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*- . of claim n\ further including means for 
The apparatus or CJ.aa.ni *i i * 



3tcrln« . plurality of audio »es3ag« respectively 
associated with said video messages, and «eans ror 
transmitting the audio .essage that is associated with 
, selected video message to said receiving means over 
Lid common channel together with the transmitted video 



message . 



The apparatus of clain. .6 wherein said receiving .eans 
includes a receiver that is tuned to a P---^ 
carrier frequency within said common channel, and saxd 
audio message transmitting means includes a tunable 

A i=.nr,<r a carrier signal at said pre- 
transmitter for modulating a carrie 

- ^ m.cuency with a selected audio message, 
determined frequency wii.u 

The apparatus Of claim .6 wherein said audio -"^^^^^^ 
..anslitted as an audio frame in the — ; ° 
rrame. said audio message transmitting means includes 

H^n. the audio frame with said address, 
means for encoding the auaio 

for. storing an audio frame that 
said receiving means for storing 

is encoded with said address, and saxd store 

. a stored audio frame along 

transmitting means transmits a store 

with the stored video message. 

= m «r the type in which video 
In a cable television system of the zyp 
■ ^ ° a primary communication 

information is transmitted on a prim y 

, via secondary 



link for 



.on IS Old**-"'* 

dissemination to subscribers via secondary 



P,th.. ,nr,ra.us for providing indi«i.'.-) 
,ideo messages to the su.scrihers over a common 
transmission channel of said system, ccmpr sing, 
. Plurality of video storage devices for storing 
various single frame video messages; 

leans responsive to a ""r\;;rrt rage 

for selecting individual frames stored 1„ the 
devices and encoding each selected frame with an address 
associated with a subscriber! ^,rf»r.nt 
„ea„s for assembling the frames — ^/^/J 
storage devices into a video signal and transmitting 



# m 



the video signal on said pritDary link over said 
common channel at a standard television frame rate 
so that the message rate is equal to the standard 
frame rate; 

means for receiving the video signal transmitted over 

at least said common channel and, responsive to said address 

for storing a selected frame; and 

means for repetitively transmitting the stored frame at 
the standard frame rate over a secondary path to a 
television receiver of the subscriber who initiated the 
r eques t . ■ 

50. The apparatus of claim k9 wherein said receiving means 
is capable of receiving television signals transmitted 
over a number of different channels and passing them 
onto the secondary paths, and includes a channel blocker 
for preventing signals transmitted on said primary link 
over said common channel from being passed onto said 
secondary path and a modulator for transmitting a 
stored message over said common channel on the secondary 
path . 

51. Means for distributing a' pre-recorded video frame that 
consists of at least one video field being a first 
plurality of scan lines representing a vertical blanking 
interval and a second plurality of scan lines representing 
vJdeoricti; - dst-'C'-nr'isins 

(A) (1) A primary path for transmission of video frames: 

(2) A node along that path: and 

(3) A secondary path from the node to a subscriber's 
television set: 

(B) Means for assigning a unique address to the secondary 
path: 

(C) Means for inserting upon a predetermined scan line 
of the vertical blanking interval of each frame said 

unique address: 

(D) Means for transmitting the video frame with the 



(E) 



(F) 



„.a„s for «..ln.ns. on «. pr 
the pred.terminca scan line of the 

the unique address: 

. vh«t video frame at the node if 

:r;:n:::e':r;;e:;:::=:e. .ne ......^ =eoon.a. 



netitively transmitting, at least 25 
(G) Means for repetitively. ^^^^ 
• times/second, the video frame stored 

the subscriber's 
down the secondary path to the 

- video frame- 

television set as a still via 

' - ":-.::re^::;e::r;o:r;3:r:::rn:::r:: 

.ess.ge, over a cebl= aeco»pan,ing 
herein deacrlbea with refereno 

d rawings . 

^^r^r^ded vldco and/oT audio 

:::::r:e:::::e;:it: .e.e..noe to the aooo.pannn. 



5 



# - • " 

Amendments- to the claims have been filed as follows 

1. A video distribution system including a plurality of node 
frame stores for storing video frames, each node frame 
store comprising: 

means for examining signals transmitted over a primary 
path, common to all of said node frame stores, for a 
video frame that contains an address associated with 
that node frame store: 

means for storing a video frame and for transmitting 
the stored video frame repetitively at (least 25 times/ 
second) a standard television framerate over a second 
path on a predetermined channel (common to) which is 
the same for all of the second paths over which said 
node frame stores transmit stored video frames: and 
comparator means for comparing the address examined by 
said examining means and, on a matqh to a predetermined 
address, activating the storing means to store a video 
* frame from the primary path which has said predeter- 
mined address. 

2. The node frame store of claim 1 further including means for 
detecting audio information transmitted along the primary 
path and for transmitting the audio information over said 
second path. 

3. The node frame store of' claim 2 further including means 
for detecting audio information transmitted along a third 
path and for transmitting the audio information over said 
second path'. 
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the frames down the trunk cable; the switch 
including a scheduler that, in corarounication with 
the VDU controller, prioritizes and schedules the 
transmission of the frames, then informs the VDU 
controller that specified frames have been 
transmitted onto the trunk cable; 
a node frame store, located at a node, to receive 
video frames and accompanying audio from the trunk 
cable and to transmit both onto the distribution cable; 
the node frame store including 

(1) a television tuner to pass the channel that is 
carrying the video frames on the trunk cable; 

(2) a channel blocker in paralled with the television 
tuner to block the channel carrying the video 
frames on the trunk cable, which allowing other 
channel frequencies on the trunk to pass onto the 
distribution cable; 

(3) a node frame store module comprising; 

(i) an audio frame storage means, connected 

to the tuner (1), to receive audio frames 
and to convert those audio frames into an 
analogue audio signal; 
(11) a video frame storage means connected to the 
tuner (1) adapted for the storage and 
transmission of a video frame; 

(ill) a node frame store processing unit that 
examines each video frame passed by the 
tuner and identifies those frames that are 
addressed to that particular node frame 
store and upon such indentif ication , the 
video frame storage means is activated to 
store that video frame; 
(IV) means to modulate both the video frame from 
the video frame store and the analogue 
audio from the audio frame store onto the 
same television channel that was used to 
transmit the video frames to the node frame 
store ; 
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